
Welcome to the Challenge! 

��

Astronaut Sunita Williams, aboard the 
International Space Station, invites you to 
help NASA chart your pathway to Mars! 



��



Our Sun 

��

Animation:   
http://sdo.gsfc.nasa.gov/gallery/animations/item/248 



Protection from Radiation 

��

How do Earth’s atmosphere and magnetosphere 
protect us from radiation? 



Mars 

��Mars Science Laboratory 



What is Radiation? 

��

Think first about visible light:   
Organized by wavelength 
Red waves are long – not much energy 
Violet are short – lots of energy  



Electromagnetic Spectrum 
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X-Rays  

��



Transportation Capabilities to Enable 
Human Space Exploration 

��



What Do You Know? 

���



���



Testing – Think Like a Scientist 

���



Teamwork 

���

 What are benefits to working in a team? 



Record Data and Observations 

���

Predict and test to find the 
number of sheets required 
to completely block the 
light from your flashlight. 



Record Data and Observations 

���

Decide which 
properties you want 
to test.   



Record Data and Observations 

���

Record 
observations 
about each of 
the properties
you chose to 
test.  

 



Build – Think Like an Engineer 

���

Using the materials tested, how can we design 
and build a radiation shield that will block 
visible light? 



Engineering Design Process 

���



Evaluate – Improve Your Model 

���

What are low-Z materials? 



Evaluate – Improve Your Model 

���

What are some easy-to-find 
low-Z materials? 



Space Radiation 

���

How is radiation in 
space different from 
radiation on Earth? 



Electromagnetic Spectrum 
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Science and Engineering 

���

How does what we 
know about radiation 
influence the design 
of Orion? 

How do scientists and 
engineers work 
together? 



Re-Design – Think Like an Engineer 

���

Re- design and build a 
radiation shield that will 
block both visible and 
UV light. 



Congratulations! 

���
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